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FURTHER EXPERIMENTS IN THE CONTROL OF THE TAR-
NISHED PLANT-BUG

Lygus pratensis Linn.

By M. D. LEONARD, Ithaca, N. Y.

In June, 1914, Professor C. R. Crosby1 and the writer published a
bulletin on the tarnished plant-bug, in which were recorded the results,
all negative in character, of experiments performed in a nursery near
Rochester, X. Y., where the insect has been very destructive to peach
stock. The conclusion was reached by the writers that:

"The foregoing experiments show that it is doubtful whether the
injuries to peach nursery stock by the tarnished plant-bug can ever be
prevented by the use of deterrents, or whether the adult bugs can be
killed under actual :field conditions by any contact insecticide now at
our disposal. Catching the bugs by mechanical means has thus far
been unsuccessful. Furthermore, either catching or killing the bugs
in the nursery would be of very little value in protecting the trees,
because of the invasion of the blocks by swarms of bugs from adjoining
fields. It would seem that the only feasible means of preventing
the injury to the trees would be either by excluding the adults
from the nur:;;ery blocks by a wire screen fence, or by enclosing the tips
of the tt'rminals in bags during the period in which most of the injury
is inflicted. It might also be possible to prevent some of the loss from
this cause by assisting the trees to outgrow the injury by proper
pruning and cultural methods." (Cr'osby & Leonard, 1914:497.)

The suggestions for future experimental work contained in the above
statement were followed out in the same nursery during the past sum-
mer and it is the results of these experiments which are presented in
the present paper.

FENCING

In order to thoroughly test the efficiency of excluding tarnished
plant-bugs from the nursery blocks by means of a fence, an experiment
was carried out using wire screen cloth on a much larger scale than that
of the previous summer. It had been our experience during the
seasons of 1912 and 1913 that the insects did not appear on the peach
stock in any considerable numbers till about June 23, and that then,

I I wi~h to pxpress my thanks to Professor Crosby, under whose direction the work
outlined OIl this paper was done, for assiHtanC'e in planning and carrying out the ex-
pE'l'il1lE'n tHo
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within a few days, their numbers increased rapidly. Accordingly, in
order to have the fence up and in working order by that date, its
erection was commenced on the fifth of June. Ordinary wire screen
cloth 6 feet wide was used to enclose a rectangular area 470 feet by 240
feet which therefore contained 2.59 acres. This enclosure was placed
in a 13-acre block of peach "buds." A narrow strip of ornamentals
bordered the fence on the west side; the other three sides were sur-
rounded by peaches.

Hickory posts 9 feet long were sunk 2 feet into the I!;roundat intervals
of 10 feet. The wire screen cloth was then fastened to these uprights
with heavy staples.' In order to prevent any insects from crawling
through open spaces at the bottom due to irregularities of the ground,
the dirt was banked up firmly 3 or 4 inches at the base. At one corner
a flap of the wire was arranged so that it coul(~ be opened in order to
admit teams and workmen. Since the rows ran north and south, on
the inside at the north and south ends the trees were dug out for a
distance of about 10 feet in order to provide a turning place for the
mules and cultivator.

I t had been previously observed that though the tarnished plant-bugs
did not actually fly over the fence from the surrounding weeds or
nursery stock they would, however, fly onto the fence, crawl to the
top and then fly into the enclosure. In order to prevent this a strip
of O.& W. Thum's Tree Tanglefoot about 4 inches in width was applied
along the upper edge of the wire cloth. The method of application was
as follows: Two men worked together, one on each side of the fence.
Wooden paddles were used, the ends of which were cut at an angle and
bevelled. The tanglefoot was applied from the outside and pressed
back and forth until a uniform thickness of about 1/10 inch was
obtained, the man on the inside always finishing so that the greater part
remained on the outside of the wire cloth.

It took two men about an hour to put on such a band of tanglefoot
100 feet in length. A pail of tanglefoot containing about 25 pounds
covered about 300 linear feet.

In another part of the nursery in which about 13 acres of peach
seedlings were planted, a similar fence was constructed but til€' enclosed
area was much smaller, the dimensions being 190 feet by 100 feet.
Most of-the observations were made, however, at the larger enclosure
as it was nearer to the laboratory. This enclosure was completed on
the 12th of June and the smaller on the 16th.

The cost of construction of the two fences together, including
materials and labor is shown in the following statement.
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COST OF CONSTRUCTION

2,000 linear feet wire sereen cloth, 72 inches wide, 12 meshes to the inch, at
$1.70 pel' hundred square feet .

Tanglefoot, 175 pounds .
Poles used for uprights, 200 at 5¢ per pole .
Materials and labor

Construction of fence, 145 hrs. at 20¢ per hr .
Applying tanglefoot, 40 hrs. at 20¢ per hr .
Mounding dirt at bottom, 5 hrs. at 20¢ per hI' .

Total .

$204.00
30.00
10.00

29.00
8.00
1.00

$282.00

The peach blocks were first examined on June 4 and at that date a
tarnished plant-bug nymph in the third instal' was found. On June
6, two adults were captured. On June 9, two adults were taken inside
the enclosure and four outside; the following day two inside and
none outside, and on June 10, two inside and one outside.

In 9rder to determine whether tarnished plant-bugs were getting
over the fence into the enclosure, careful counts were made at short
intervals. There were 66 rows inside the enclosure, each about 450
feet in leng;th. An equal distance was measured off on these same rows
immediately south of the enclosure as a check. plot. Every eighth
row was selected and the number of tarnished plant-bugs occurring on
each row recorded. The insects were caught by walking along the
rows and sweeping the trees with an insect net. The following table
is a record of these counts made from June 15 to July 24.

TABLE SHOWING THE Nt'MBER OF TARNISHED PLANT-BUGS CAUGHT PER Row IN THE PEACH BLOCKS
Enclo.mre

June 115 J 171181 22 I 23 I 25 I 26 I 30 I Jy.41 7 I 9 114 115 118 I 24

Row 1... 2 ] 1 4 4 7 20 4 15 4 9 20 32 6 ]9

--- - - - -- -- ---- ---- ---- ---- ----
9 ... 0 0 1 3 0 4 6 4 11 12 23 25 22 3 22

--- - - - -- -- ---- ---- -- -- -- -- ----
17 ... 0 0 0 0 0 6 ]2 11 14 36 54 61 44 10 12

--- '- - - -- -- -- -- -- -- -- -- ---- ----
25 ... 0 0 0 0 3 5 ]2 13 21 76 112 60 50 25 13

--- - - - -- -- ---- ---- -- -- -- -- -- --
33 ... 0 0 0 4 2 1 7 12 20 18 26 46 50 14 12

--- - - - ---- ---- -- -- -- -- -- -- -- --
41 ... 0 0 0 0 6 3 6 4 17 13 26 29 60 17 25

--- - - - ---- -- -- -- -- ---- -- -- -- --
49 .. , 0 0 0 2 3 11 10 17 12 30 30 72 50 28 15

--- - - _.---- -- -- ---- -- -- ---- -- --
57 .. , 1 0 0 2 2 6 11 23 31 78 78 81 59 22 11

--- - - - -- -- ---- -- -- -- -- -- -- -- --
65 ... 2 0 1 0 7 11 13 30 21 47 27 62 47 25 20

--- - - - -- -- -- -- -- ---- -- -- -- -- --
Tohl. .. ,. 5 1 3 15 27 54 107 118 162 3]4 394 456 414 150 140
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Check Plot

[Vol. 8

Row I. .. 2 0 4 7 8 12 7 9 18 10 20 51 45 9 10
--- - - - -- -- -- -- -- -- -- -- -- -- -- --

9 ... 0 0 2 6 2 20 6 17 21 6 62 111 60 30 16
--- - - - -- -- -- -- -- -- -- -- -- -- -- --

17 ... 1 1 1 9 4 8 18 24 37 11 77 108 62 47 18
--- - - - -- -- -- -- ------ -- -- -- -- --

25 ... 2 0 6 5 9 34 24 34 24 46 78 87 88 26 31l
--- - - - -- ---- -- -- -- -- -- -- -- -- --

33 ... 0 2 2 7 6 40 15 25 33 80 112 61 62 24 20
--- - - - -- -- -- -- -- -- .- -- -- -- -- --

41 ... 1 1 2 20 7 32 21 29 54 29 150 123 125 34 17--- - - - -- -- -- -- -- -- -- -- -- -- -- --
49 ... 1 2 7 22 9 31 17 32 37 67 124 150 84 33 12

--- - - - -- -- -- -- -- -- -- -- -- -- -- --
57 ... 0 0 0 17 4 18 12 25 53 99 146 140 67 8 22

--- - - - -- -- -- -- -- -- -- -- -- -- -- --
65 ... 0 1 3 19 9 31 18 42 70 100 185 136 169 27 21

--- - - - -- -- -- -- -- -- -- -- .- -- -- --.
'Total. .... 7 7 27 112 58 226 138 237 347 448 953 967 762 238 166

It was at first proposed to count, at intervals of several days, the
number of injured terminals on six rows inside the enclosnre and on
six rows of equal length on the check plot outside of the enclosure. TIle'
number of trees in each of these rows was therefore counted ann the
percentage of injured terminals was to be determined. The number of
injured terminals was counted at intervals of 3 or 4 days but it was found
that by the twenty-ninth of July about 75 per cent of the trees on the
inside of the enclosure and of those in the check plot had been stung
and the counts were discontinued. The number of injured trees
increased at about an equal rate in both the enclosed and the check plot.
The nursery was visited again on November 8 and there was about 95
per cent injury both inside the enclosure and on the check plot.

At the time the fence was erected the number of tarnished plant-bugs
which had appeared in the nursery blocks was negligible. Byexamin-
ing the totals in the above table it may be seen that during the period
in which it was under observation the fence did keep out many of
the tarnished plant-bugs, in some cases over 50 per cent, but from the
final condition of the trees inside the enclosure as seen on November
8 not enough had been excluded to make its use worth while.

The behavior of these insects on the fence was carefully observed
from day to day. It was found that very few of the bugs would alight
on the fence higher than three feet from the ground. They would
then make their way to the edge of the tanglefoot by walking or by a
series of flights of six or eight i~ches each. From this point it required
but a short flight to carry the insect over the width of the tanglefoot
and into the enclosure. Some, of course, did not act in this manner but
after walking or flying about a little returned to the weeds or peach trees.
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Although the tanglefoot band soon became filled with insects of
many kinds-flies, beetles and bugs, it was noticed that practically no
tarnished plant-bugs had been captured. Time and again these insects
were seen to either crawl or fly onto the tanglefoot, walk about upon
it, and then either crawl back onto the wire cloth or proceed to the top
of the band and fly into the enclosure. This was not due to the fact
that the tanglefoot did not remain sticky for it caught other insects con-
stantly. But one tarnished plant-bug was observed to crawl through
the meshes of the wire cloth and this one only when a cyanide bottle
had been placed over it.

On ~ ovember 8 the peaches were examined and when the enclosed
block and the check block were compared as a whole no difference
could be seen in the growth of the trees as affected by the tarnished
plant-bug.

BAGGING

When the tip of the leader on a peach nursery tree is "stung" by
the tarnished plant-bug the upward growth of the tree is checked, the
nourishment is thrown into the laterals, and a short bushy tree which
has lost much or all of its market value is the result.

In July and August, 1913, preliminary experiments were performed
in protecting the terminals of the peach trees from tarnished plant-bug
injury by placing paper, mosquito netting and cheese-cloth bags
over them. From the results obtained it seemed that it might be
feasible to protect the tips by means of five-pound unglazed paper bags
without injury to the foliage. Accordingly on June 18, 1914, before
any of the tips had been stung, row 15 south and west of the fenced
enclosure consisting of about 450 trees, was bagged with five-pound
unglazed paper bags. These were placed over the tips so as to leave
about three inches between the tip of the leader and the bottom of
the bag in order to allow for some growth. The bags were folded once
at the bottom so as to close the opening as completely as possible and
fastened together with two pins. It was found that one man could
put on 100 bags in slightly less than an hour.

On June 26 these bags were examined and it was seen that as the
tips of thc young trees were still tender they were being bent far over
to the cast, due to the weight of the bags and the constant west winds
which continually blow over the nursery blocks. On this date 300 bags
were placed on trees in the first row west of the enclosure.

On June 30 all the bags were removed as it was found that they
were impeding the growth and destroying the shape of the trees. On
row No. 1 the foliage under the bags was somewhat cramped, though
not greatly so as they had been on only four days. The tips, however,

4
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were badly bent over to the east and several were broken off. On row
No.5 in most of the cases in which the pins had not been stuck through
several leaves the bags had been blown off. Those bags which still
remained on the trees had bent the tips over at right angles or even
farther. It was evident that it was wholly impracticable to place bags
over the terminals at this date because they were as yet too tender
to stand the strain due to theweight of the bags in the wind. This
method of protecting the peach trees from the attacks of the tarnished
plant-bugs was, therefore, abandoned.

PRUNING

Phillips (1906) described a method of pruning to overcome a similar
trouble of peach nursery stock. Although he attributed the injury
to an undetermined species of mite, the system of pruning recom-
mended by him would apply equally well if the injury were caused
by the tarnished plant-bug. His experiments are as follows:

"He attempted to assist the tree to outgrow tll(~injury by judicious
pruning in May and June. On May 18, injured trees were pruned by
pinching off the terminal bud, which had ceased to grow, giving one of
the side shoots near the tip an opportunity to push up almost straight.
The tips of the other laterals were also pinched off so as to throw the
growth into the bud that was left at the top. On August 15 an exami-
nation showed that of the pruned trees, 68 per cent and 73 per cent of
Wonderful and Champion, respectively, had grown straight. Unfor-
tunately, no check is available for comparison, and it is also to be noted
that only 13 per cent of the total number of trees were injured in the
first place, which is a very much smaller percentage of injury than is
common in nurseries in New. York. On June 22, other trees of an
unknown variety were similarly pruned, except that some of the
lower laterals were cut off close to the trunk. In .this case only
twenty-five trees were treated. By the 15th of August, 88 per cent of
the pruned trees had grown up straight." (Crosby and Leonard,
1914:491.)

Back and Price (1912 :334) state that this method of pruning is
IIworthless during the period of greatest activity of pratensis, for as
fast as a new shoot was formed, the terminal bud was at once killed."
Quaintance (1912:108) quotes a letter from a Maryland nursery firm
in which the following statement is made:

"The past summer we kept a gang of men going over our peach
blQcks and cutting or heading-in the side branches in order to throw
the growth to the terminals and make them start a second growth.
In this way we got our trees to start to grow and the most of them
finally outgrew the trouble. We know no other remedy than to cut
the side branches back two or three inches."
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Because of the favorable results obtained in Maryland and Virginia
it was deemed advisable to give this method of pruning the trees a
trial. On July 29, injured trees in three rows were treated as follows:

Row a. Forty trees were pruned by cutting off the injured leader
down to the first healthy lateral below it. Three or four of the other
top laterals were then headed in 5 or 6 inches in order to throw most of
the growth into the one chosen to continue the upwai'd growth of
the tree.

Row b. Fifty-seven trees in this row were similarly pruned except
that about ten of the higher laterals on each tree were headed in.

Row c. Twenty-five trees were pruned in the same manner as were
those in row b but in addition the lower laterals were cut off entirely
to a height of about" twenty inches. It is the practice in this nursery
to trim off the lower laterals some time in August or later in the season,
depending somewhat upon the condition of growth of the tl~ees"and the
availability of labor. This last method was, therefore, simply the
regular fall pruning made at an earlier date.

On November 9 the peach blocks were visited and the pruned trees
examined. The results were, on the whole, unsatisfactory. The
laterals of all the peach trees in the nursery had made good growth
since they were last examined on July 29, due to plentiful rains in
AU/2;ust. The weather during June and July had been extremely
dry. However, no difference could be noticed between the amount
of growth made by the pruned trees in rows a and b and the un pruned
trees about them. In row c three or four of the pruned trees had
practically outgrown the injury, these, however, constitute only about
12 per CCI1tof the trees treated in this manner.

The early pruning of the lower laterals at such time as most of the
tarnished plant-bugs will have left the peach blocks seems to give
promise of aiding the trees to outgrow the injury. Much depends,
however, on the condition of the weather and the amount of growth the
trees make after being pruned. No further conclusions can be drawn
as to the exact value of this operation until it has been tried out on
a much larger scale.
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